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CATHETER BALLOON STRUCTURE 

ABSTRACT OF THE DISCLOSURE 
A catheter comprising, an elongated shaft having an 
inflation lumen extending along the shaft, and a pair of spaced 
annular ledges recessed from an outer surface of the shaft and 
defining spaced bonding surfaces extending circumf erentially 
around the shaft. The shaft has an elongated section extending 
between the ledges and recessed from the bonding surfaces, with 
the shaft section defining an inner part of a cavity communicat- 
ing with the inflation lumen intermediate the ledges. The cath- 
eter has an annular sleeve of elastic material having a thick- 
ness approximately equal to the distance between the bonding 
surfaces and the outer shaft surface adjacent the ledges, with 
the sleeve having a length approximately equal to the distance 
between remote ends of the ledges, and with opposed ends of the 
sleeve being bonded to the bonding surfaces circumf erentially 
around the ledges. 
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BACKGROUND OF THE INVENTION 
The present invention relates to catheters, and more 
particularly to balloon structures for such catheters. 

In the past, a various assortment of catheters, such 
as Foley catheters and endotracheal tubes, have been proposed 
for use in patients. In the case of urinary catheters, a conven- 
tional Foley catheter is normally constructed having a shaft 
defining a drainage lumen extending from a drainage eye adjacent 
a distal end of the shaft and an inflation lumen in the wall of 
the shaft, and having an expansible balloon overlying a distal 
portion of the shaft and communicating with the inflation lumen. 
In use, the distal end of the catheter is passed through the 
urethra until the drainage eye and balloon are located in the 
patient's bladder, and the balloon is inflated in the bladder to 
retain the catheter in the patient with a proximal end of the 
catheter located outside the patient's body. During Catheteri- 
zation, urine passes from the bladder through the drainage eye 
and lumen, and from the catheter through a drainage tube to a 
bag for collection therein. : 

A great majority of Foley catheters have been made 
from latex rubber through dipping techniques known to the; art. 
However , a number- of problems have been encountered with conven- 
tional latex catheters, such, as difficulties in manufacture and 
delamlnation of the catheter sidewalls causing blockage in the 
inflation lumen. Accordingly, there has been a desire to con- 
struct catheters from; materials which display superior proper- 
ties both from the view of improved performance during use and 
permitting simplified manufacture to reduce cost. For example, 
it is preferred that the catheter shaft be made from ;a material 
which can be extruded in order to facilitate the manufacturing 
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process and eliminate the delamination problems associated with 
dipped latex catheters. Additionally , the materials of the 
catheter shaft must be compatible with the patient's body to 
prevent deleterious results during use. The shaft, although 
5 flexible, should also have sufficient rigidity to permit place- 
ment of the catheter and prevent collapse of the shaft side 
walls. The balloon, of course, should be flexible and elastic 
to permit inflation in the patient's bladder, and preferably has 
a sufficient memory to assume its initial deflated configuration 
10 against the catheter shaft while being removed from the patient. 
It is desirable that the balloon may be formed by extrusion or 
molding techniques. 

Assuming that a compatible adhesive exists for possi- 
bly differing materials of the balloon and shaft, such adhesive 
15 may be utilized to bond opposed ends of the balloon to spaced 

zones of the shaft. Of course, it is necessary to apply suffi- 
cient adhesive in the zones to obtain a satisfactory bond and 
close a cavity intermediate the zones for proper inflation of 
the balloon during use. However, the fabrication of catheters 
20 in this manner poses a dilemma for the manufacturer. If an 

insufficient amount of adhesive is placed between the balloon 
and shaft, then a satisfactory bond may not be obtained. Alter- 
natively, if too much adhesive is used during bonding of the 
balloon, then the adhesive may spread laterally when the balloon 
25 is pressed onto the shaft, thus limiting the effective region of 
the balloon which may be inflated during use. Further, due to 
uncertainty in the width of the bonding zones which may vary cir 
cumf erentially around the shaft, such bonding techniques may 
result in non-uniform balloons which inflate into differing 
30 shapes and at different pressures during use. 
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SUMMARY OF THE INVENTION 
A principal feature of the present invention is the 
provision of a catheter with an improved and simplified balloon 
structure . 

5 The catheter of the present invention comprises, an 

elongated shaft having an inflation lumen extending along the 
shaft, a pair of spaced annular ledges recessed from an outer 
surface of the shaft and defining spaced bonding surfaces of uni- 
form width extending circumf erentially around the shaft, and an 
10 annular section of the shaft extending between the ledges and 

recessed from the bonding surfaces, with the shaft section defin- 
ing an inner part of a cavity communicating with the inflation 
lumen intermediate the ledges. The catheter has an annular 
sleeve of elastic material having a thickness approximately equal 
15 to the distance between the bonding surfaces and the outer shaft 
surface adjacent the ledges, with the sleeve having a length 
approximately equal to the distance between remote ends of the 
ledges. The catheter has means for bonding opposed ends of the 
sleeve to the bonding surfaces circumf erentially around the 
20 ledges. 

A feature of the present invention is that the shaft 
section is spaced from the bonding surfaces in order to prevent 
bonding of the balloon to the shaft section during fabrication 
of the catheter. 

25 Another feature of the invention is that the ledges 

limit the effective surface area of the shaft which is bonded to 
the sleeve. 

Thus, a feature of the present invention is that the 
balloon may be bonded to the shaft in a simplified manner while 
30 forming bonding zones of uniform width circumf erentially around 
the shaft. 
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Yet another feature of the invention is that the bonded 
sleeve defines an inflatable region of uniform width which may be 
controlled to obtain uniform inflation characteristics among 
numerous assembled catheters. 

Further features will become more fully apparent in the 
following description of the embodiments of this invention and 
from the appended claims. 

DESCRIPTION OF THE DRAWINGS 
In the drawings: 

Fig. 1 is a fragmentary elevational view, partly broken 
away, of a catheter of the present invention; 

Fig. 2 is a fragmentary perspective view of a distal 
end of a catheter shaft prior to bonding a sleeve on the shaft; 

Fig. 3 is a perspective view of a sleeve for the cathe- 

15 ter shaft of Fig. 2; and 

Fig. 4 is a fragmentary sectional view of the assembled 

catheter of Fig. 1. 

DESCRIPTION OF THE PREFERR ED EMBODIMENTS 
Referring now to Figs. 1-4, there is shown a urinary 
catheter generally designated 20 for draining urine from the 
bladder of a patient. Although the present invention will be 
described in connection with a urinary catheter, it will be 
understood that the principles of the present invention are 
equally applicable to other suitable catheters, such as endo- 
tracheal tubes. The catheter 20 has an elongated shaft 22 which 
in. a preferred form is extruded. The shaft 22 has a main or 
drainage lumen 24 extending through the shaft and an inflation 
lumen 26 extending through a wall of the shaft. The catheter 20 



20 



25 



_ 4 _ 



111991.1 



may have a connector 28 secured to a proximal end 30 of the 
shaft 22, with the connector 28 having a channel 32 communicat- 
ing with the drainage lumen 24 of the shaft 22. The connector 
28 also has a side arm 34 defining a continuation of the infla- 
5 tion lumen 26 which communicates with valve means 36 at an outer 
end of the side arm 34. The catheter 20 has one or more drain- 
age eyes 38 communicating with the main lumen 24 adjacent a dis- 
tal end 40 of the catheter 20. Also, the catheter 20 has an 
• inflatable balloon 42 adjacent the distal end 40 of the catheter 
10 shaft 22. 

With reference to Pigs. 2-4, the catheter shaft 22 has 
a pair of spaced annular ledges 44a and 44b which are recessed 
from an outer surface 46 of the shaft 22 and which define spaced 
bonding surfaces 48a and 48b of uniform width extending circum- 
15 ferentially around the shaft. The catheter shaft 22 also has an 
elongated annular section 50 extending between the ledges 44a 
and b and having an outer surface 52 recessed from the bonding 
surfaces 48a and b of the respective ledges 44a and b, with the 
shaft section 50 defining an inner part of a cavity 54 beneath 
the balloon which communicates with the inflation lumen 26 
through an opening 56 intermediate the ledges 44a and b. The 
balloon 42 comprises an annular sleeve 58 of flexible and elas- 
tic material having a pair of opposed ends 60a and 60b. The 
sleeve 58 has a thickness approximately equal to the distance 
between the bonding surfaces 4 8a and b and the outer surface 46 
of the shaft 22 adjacent the ledges, and a length approximately 
equal to the distance between remote ends 62a and 62b of the 
ledges 44a and b, respectively. In a suitable form, the ledges 
44a and b and the shaft section 50 may be formed by grinding mate- 
rial from the shaft. The catheter balloon 42 and shaft 22 may 
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be constructed from any suitable material, such as silicone or 
Kraton, a trademark of Shell Oil Company. 

During fabrication, a suitable adhesive 64 may be 
spread uniformly over the bonding surfaces 4 8a and b of the 
ledges 44a and b, and the sleeve 58 may be placed over the shaft 
W ith the sleeve ends 60a and b located over the bonding surfaces 
48a and b after which the sleeve ends 60a and b may be pressed 
against the ledges 44a and b to obtain a suitable bond. At this 
time, any excessive adhesive on the bonding surfaces 48a and b 
passes from the ledges 44a and b into the cavity 54 defined by 
the shaft section 50 intermediate the ledges 44a and b. Since 
the shaft section 50 remains spaced from a central section 66 of 
the sleeve 58 intermediate the ledges 44a and b, the ledges 44a 
and b and intermediate shaft section 50 serve to limit the 
effective width of the circumferential bonding zones between the 
sleeve and the shaft. In an alternative form, the opposed ends 
of the sleeve may be sealed to the ledges, such as by heat sealing, 
throughout the bonding surfaces. in both cases, the bonding zones 
may be readily formed of a uniform width equal to the width of the 
ledges 44a and b, thus resulting in a uniform width of the cen- 
tral section sleeve 66 circumf erentially around the catheter. 
The effective width of the inflatable central section 66 may be 
controlled to obtain uniform shapes and inflation pressures of 
the balloons among the various constructed catheters during use. 
Thus, in accordance with the present Invention uniform balloon 
structures may be obtained in a simplified manner to provide 
uniform inflation characteristics during use. 

The foregoing detailed description is given for clear- 
ness of understanding only, and no unnecessary limitations should 
be understood therefrom, as modifications will be obvious to 
those skilled in the art. 
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I claim: 

1. A catheter comprising, an elongated shaft having 
an inflation lumen extending along the shaft, a pair of spaced 
annular ledges recessed from an outer surface of the shaft and 
defining spaced bonding surfaces extending circumf erentially 
around the shaft, and an annular section of the shaft extending 
between said ledges and recessed from said bonding surfaces, 
with said shaft section defining an inner part of a cavity commu- 
nicating with the inflation lumen intermediate said ledges, said 
catheter having an annular sleeve of elastic material having a 
thickness approximately equal to the distance between said bond- 
ing surfaces and the outer shaft surface adjacent said ledges, 
with said sleeve having a length approximately equal to the dis- 
tance between remote ends of said ledges, and said catheter hav- 
ing means for uniformly. bonding opposed ends of said sleeve to 
said bonding surfaces circumf erentially around the ledges. 

2. The catheter of claim 1 wherein the bonding means 
comprises adhesive interposed between said bonding surfaces and 
the opposed ends of said sleeve. 

3. The catheter of claim 1 wherein said bonding means 
comprises a seal of the opposed ends of said sleeve to said bond- 
lng surfaces. 

4. The catheter of claim 1 wherein said inflation 
lumen extends through a wall of the shaft Intermediate said outer 
shaft surface and a drainage lumen extending through the shaft. 

5. The catheter of claim 4 wherein said inflation 
lumen communicates with said cavity through an opening in said 
shaft section intermediate said ledges. 
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